Molecular Dynamic Studies of Interferon and Innate Immunity Resistance in MERS CoV Non-Structural Protein 3.
The new emerging Middle East Respiratory Syndrome Coronavirus (MERS CoV) encodes several resistance proteins against the innate immune response of the host, including interferon (IFN) resistance. Monitoring of the status of such proteins will be important to track viral pathogenicity. In this study, molecular dynamics approaches were used to investigate MERS CoV Non-Structural Protein 3 (NSP3) specific proteins that resist host innate immunity. MERS CoV papain-like protease (Plpro) was more conformationally flexible than Severe Acute Respiratory Syndrome CoV (SARS) CoV Plpro. This flexibility was evident in either the free form or when bound with ubiquitin. There were marked changes in the root-mean-square deviation (RMSD) in the ubiquitin like domain (Ubl) and the fingers subdomain of the catalytic domain of Plpro. An interesting feature is the dynamic change in Ubl, which shows a rigid conformation in the free form of Plpro but is fully flexible upon the binding of ubiquitin. This increased flexibility could be important for the downstream effects of the interaction with other proteins and the inhibition of the innate immunity. Four major residues involved in deubiquitination, L106, P163, R168 and F265, were conserved in all MERS CoVs and differed from other Beta CoVs. These conserved CoV residues were associated with lower deubiquitinating activity and render MERS CoV Plpro with less potent deubiquitinating potential. The number of residues and total interactions with ubiquitin were lower for the MERS CoV Plpro than for the SARS CoV. These factors contribute to the lower deubiquitinating actions of MERS CoV NSP3 and its subsequently lower interaction with the host immune system.